Demonstration of cerebral radiation injury with metabolic positron emission tomography images.
A 2-year-old girl with medulloblastoma who had postoperative radiotherapy and intrathecal administration of methotrexate is reported. Five months after radiation and chemotherapy, she developed involuntary movement. Positron emission tomography (PET) demonstrated that the metabolic rate of glucose was depressed markedly in the temporal and occipital lobes, indicative of metabolic depression induced by radiation. Prompt initiation of steroid therapy ameliorated the patient's neurological symptoms. Follow-up PET revealed an increase in 18F-fluorodeoxyglucose uptake in the entire brain, including temporal and occipital lesions. No areas with high accumulation of (11C-methyl)-L-methionine were detectable. We concluded that PET may be useful in establishing an early diagnosis of radiation injury of the brain and in monitoring metabolic changes following radiation in brain tumor patients.